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Abstract: - This study examines how knowledge management (KM) operationalised through innovation 
knowledge (IK) and risk management knowledge (RMK) is associated with the firm performance of export-
oriented manufacturing small and medium-sized enterprises (SMEs) in Central Java, Indonesia, with Strategic 
Management Accounting (SMA) and Management Control Systems (MCS) as dual mediating mechanisms. Firm 
performance is conceptualised as a multidimensional construct encompassing financial, export, and reputational 
performance dimensions. A quantitative cross-sectional survey was administered to 227 owners and managers of 
export-oriented manufacturing SMEs via an online platform in March 2025. Twelve hypotheses were tested using 
Partial Least Squares Structural Equation Modeling (PLS-SEM) via WarpPLS 8.0, grounded in the Resource-
Based View (RBV), Knowledge-Based View (KBV), and Contingency Theory. The structural model achieved 
strong explanatory power (R² = 0.790 for firm performance). Results indicate that both IK (β = 0.250) and RMK 
(β = 0.433) are significantly and positively associated with firm performance. Mediation analysis reveals an 
asymmetric pattern: MCS mediates both KM–performance pathways, while SMA only mediates the RMK–
performance pathway. The IK–SMA–performance pathway is not supported. These findings suggest a potential 
boundary condition: SMA's effectiveness as a knowledge-to-performance conversion mechanism is contingent 
upon the quantifiability and measurability of the knowledge input. This study contributes to the management 
accounting and knowledge management literatures by revealing an asymmetric dual mediation pattern that 
establishes differential roles for SMA and MCS in translating knowledge resources into firm performance in an 
export-oriented SME context in a developing economy. 
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1 Introduction 
In an era of intensifying global competition, small and 
medium-sized enterprises (SMEs) face mounting 
pressure to develop and sustain competitive 
advantages that enable effective participation in 
international markets. Firm performance 

encompassing financial, export, and reputational 
outcomes has emerged as a critical indicator of SME 
competitiveness [1], [2]. Empirical research 
consistently demonstrates that many SMEs, 
particularly in developing economies, struggle to 
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convert their operational capabilities into sustained 
performance improvements [3]. 

Knowledge management (KM) has been widely 
recognised as a key driver of firm performance [4], 
[5], [6]. The Knowledge-Based View (KBV) posits 
that a firm's capacity to generate, integrate, and apply 
knowledge constitutes the most strategically 
significant source of sustainable competitive 
advantage [5], [7]. KM is particularly consequential 
for SMEs, which depend disproportionately on 
knowledge intensity encompassing innovation 
knowledge (IK) and risk management knowledge 
(RMK) to navigate market uncertainty and improve 
performance [8], [9]. Evidence from innovation 
systems further suggests that the innovation-
investment activity of SMEs is among the most 
significant drivers of economic performance, second 
only to institutional and infrastructural factors [10]. 
Despite its theoretical primacy, the empirical 
relationship between KM and firm performance 
remains inconclusive [11], [12], [13]. [14] found that 
KM had no direct effect on business performance 
without a mediating mechanism, suggesting that 
intervening organisational variables are essential 
conduits for converting knowledge into performance 
outcomes. 
Strategic Management Accounting (SMA) and 
Management Control Systems (MCS) represent two 
such intervening mechanisms. SMA, conceptualised 
by [15] and developed by [16], provides accounting 
information with an explicit strategic orientation 
encompassing competitor analysis, strategic cost 
management, and market-focused performance 
measurement [17]. MCS encompasses the formal and 
informal mechanisms through which organisations 
direct resources toward strategic objectives [18], [19]. 
Together, SMA and MCS constitute the accounting 
and control infrastructure through which firm-level 
knowledge may be translated into strategic decisions 
associated with improved performance [20], [21]. 

Prior studies have investigated SMA and MCS 
largely in isolation and predominantly in large 
organisations, leaving SMEs undertheorised [22], 
[23]. The literature has yet to examine how KM 
interacts with both SMA and MCS simultaneously as 
dual mediating pathways in export-oriented SME 
contexts. Indonesia presents a compelling setting: 
Central Java Province hosts a dense concentration of 
export-oriented manufacturing SMEs in sectors 
including textiles, batik, furniture, and food 
processing, yet these firms continue to face structural 
challenges in sustaining performance improvements 
[24], [25]. 
This study addresses three research gaps: (1) the role 
of SMA and MCS as dual mediating mechanisms in 

the KM–firm performance relationship has not been 
empirically validated in an export-oriented SME 
context; (2) most SMA and MCS research focuses on 
large enterprises, leaving SMEs undertheorised; and 
(3) the Indonesian manufacturing SME sector remains 
empirically underdeveloped in the international 
management accounting literature. The research 
model is presented in Figure 1. 
 
2 Theoretical Framework and 

Hypotheses 
 
2.1 Theoretical Foundation 
This study is grounded in three complementary 
theories. The Resource-Based View (RBV) posits that 
sustainable competitive advantage derives from 
internal firm resources that are valuable, rare, 
inimitable, and non-substitutable [26]. Both IK and 
RMK constitute strategic intangible resources 
embedded in the tacit knowledge and managerial 
capabilities of SME owners. The Knowledge-Based 
View (KBV), building on [5], positions knowledge as 
the most strategically significant organisational 
resource. Contingency Theory [19], [27] holds that the 
effectiveness of management accounting and control 
systems is contingent upon contextual factors 
including knowledge inputs, environmental 
uncertainty, and organisational strategy. Together, 
these theories explain both why KM is associated with 
performance and why this translation may be 
selectively mediated by SMA and MCS. Evidence 
from regional innovation systems supports this 
proposition, suggesting that knowledge inputs tend to 
show weak direct performance effects in the absence 
of institutional and infrastructural mediating 
mechanisms [10]. 
 
2.2 Innovation Knowledge and Firm 

Performance (H1) 
Innovation knowledge (IK) is operationalised as 
managers' understanding and capability to generate, 
manage, and apply new ideas to create added value 
[28], [29]. From the RBV, IK constitutes a VRIN 
resource embedded in the tacit creative capacity of 
SME owners [26]. In export-oriented settings, IK may 
enable SMEs to develop new products and build 
reputational advantages associated with superior firm 
performance [1]. This contrasts with [14], who found 
no direct KM–performance association in Rwandan 
SMEs, potentially attributable to different contextual 
conditions and operationalisations. 

H1: Innovation Knowledge (IK) is positively 
associated with Firm Performance (FP). 
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2.3 Risk Management Knowledge and Firm 

Performance (H2) 
Risk management knowledge (RMK) is 
operationalised as a holistic approach to enterprise 
risk management, integrating systematic 
identification, evaluation, and control of risks [30]. 
The RBV positions RMK as a strategic resource that 
simultaneously protects competitive advantage and 
may contribute to performance enhancement [31]. In 
export markets, firms with superior RMK may better 
anticipate and respond to risks such as exchange rate 
volatility, payment defaults, and regulatory challenges 
[32], [33]. Result [25] found risk management not 
significantly associated with Indonesian micro-
enterprise sustainability, a contrast suggesting RMK's 
performance relevance may be particularly 
pronounced among export-oriented SMEs. 
H2: Risk Management Knowledge (RMK) is 
positively associated with Firm Performance (FP). 
 
2.4 SMA, MCS, and Firm Performance (H3–

H4) 
SMA encompasses strategic costing, strategic 
planning, competitive analysis, and customer 
profitability analysis [15], [16], [34]. MCS 
encompasses the formal and informal mechanisms 
through which managers ensure resources are 
deployed effectively [18], [22]. Consistent with 
Contingency Theory [19], [27], both SMA and MCS 
effectiveness are contingent on alignment with the 
firm's knowledge environment. For export-oriented 
SMEs in high-uncertainty environments, SMA and 
MCS may provide the strategic information and 
monitoring infrastructure associated with improved 
performance. 

H3: SMA is positively associated with Firm 
Performance (FP). 

H4: MCS is positively associated with Firm 
Performance (FP). 
 
2.5 KM as Antecedent of SMA and MCS 

(H5–H8) 
The KBV holds that knowledge resources drive the 
development of distinctive organisational capabilities 
[5], while Contingency Theory holds that accounting 
and control system design is shaped by the firm's 
knowledge environment [19]. Innovation-oriented 
firms may require control systems supporting 
decentralised decision-making characteristics of 
MCS's interactive dimension [35], [36]. RMK 
generates informational demands compatible with 
both SMA's analytical tools, cost projections, scenario 
analyses, contingency budgeting, and MCS's 
monitoring functions [37], [38]. 

H5: IK is positively associated with SMA. 
H6: IK is positively associated with MCS. 
H7: RMK is positively associated with SMA. 
H8: RMK is positively associated with MCS. 

 
2.6 Mediating Roles of SMA and MCS (H9–

H12) 
The KBV posits that knowledge creates value through 
its integration into organisational processes [5]. The 
mediating roles of SMA and MCS may differ across 
the two KM dimensions, reflecting the compatibility 
between each knowledge type and each system's 
analytical capabilities. I IK is characteristically 
exploratory, tacit, and qualitatively rich, embedded in 
creative processes difficult to quantify. SMA's 
analytically oriented framework, focused on 
measurable cost structures, competitor benchmarks, 
and customer profitability metrics, may be structurally 
less equipped to capture and translate the value 
embedded in tacit, exploratory knowledge (H9). By 
contrast, RMK is inherently quantifiable, expressible 
in financial terms, and projectable into cost structures, 
making SMA a theoretically plausible conduit for 
channeling risk knowledge into strategic performance 
decisions (H10). MCS, with its broader scope 
encompassing financial reporting, operational control, 
performance monitoring, and strategic analysis, may 
accommodate both the exploratory character of IK 
and the systematic process-orientation of RMK [18], 
[22], [36], supporting H11 and H12. 
 
H9: SMA mediates the IK–FP relationship. 
H10: SMA mediates the RMK–FP relationship. 
H11: MCS mediates the IK–FP relationship. 
H12: MCS mediates the RMK–FP relationship. 
 

 
Fig. 1: Research model. H1–H2: direct effects of KM 

on FP; H3–H4: direct effects of mediators on FP; 
H5–H8: antecedent effects; H9–H12: mediated 

pathways 
Source: Created by the authors. 
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3 Research Methodology 
 
3.1 Research Design, Population, and 

Sampling 
This study adopts a quantitative cross-sectional 
survey design. Data were collected from export-
oriented manufacturing SMEs in Central Java 
Province, Indonesia, the second-largest SME 
concentration nationally. Trading SMEs were 
excluded, as manufacturing SMEs exhibit greater KM 
complexity. Purposive sampling was applied with 
inclusion criteria: (1) qualifying as an SME; (2) 
domiciled in Central Java; and (3) actively engaged in 
export, whether direct or indirect. Respondents were 
SME owners or managers verified during screening. 
Data collection was conducted in March 2025 via 
PopSurvey by Populix. Responses with completion 
times under five minutes were excluded. From 450 
initial respondents, 141 failed screening, 9 were 
excluded for rapid completion, and 73 were trading 
SMEs. The final valid sample comprised 227 
respondents (50.4% usable response rate). A pilot 
study with 21 respondents was conducted prior to the 
main data collection to verify instrument clarity. 
 
3.2 Measurement Instruments 
All constructs were measured using five-point Likert 
scales. Firm Performance (FP) was operationalised as 
a second-order reflective construct encompassing 
financial performance (4 items), export performance 
(2 items), and reputational performance (2 items), 
adapted from [1], [2]. Innovation Knowledge (IK) was 
measured through innovation exploration, resources, 
and speed (6 items), adapted from [28], [29]. Risk 
Management Knowledge (RMK) was measured 
across risk identification, evaluation, and control (11 
items), adapted from [30]. SMA was measured 
through strategic costing, planning, competitive 
analysis, and customer profitability (12 items), 
adapted from [34], [39]. MCS was measured through 
financial control, performance analysis, operational 
control, and profitability (13 items), adapted from 
[22], [40]. All items were translated into Indonesian 
following an expert-review procedure. Table 1 
presents the operational variable summary. 
 

Table 1. Operational variable summary 
Variable Dimension Items Source 
Firm Performance (FP)_ 
Dependent 

Financial, Export, 
Reputation 

8 [1], [2] 

Innovation Knowledge 
(IK)_Independent 

Exploration, 
Resources, Speed 

6 [28], 
[29] 

Variable Dimension Items Source 
Risk Mgmt Knowledge 
(RMK)_Independent 

Identification, 
Evaluation, 
Control 

11 [30] 

SMA_Mediator Strategic Cost, 
Planning, 
Competition, 
Customer 

12 [34], 
[39] 

MCS_Mediator Financial, 
Performance, 
Operational, 
Profitability 

13 [22], 
[40] 

Source: created by the authors 
 
3.3 Analytical Method 
Hypothesis testing was conducted using PLS-SEM 
via WarpPLS 8.0. PLS-SEM was selected because: 
(1) the model integrates second-order reflective 
constructs; (2) WarpPLS accommodates nonlinear 
relationships [41]; and (3) PLS-SEM imposes no strict 
distributional assumptions [42]. All constructs were 
specified as reflective.  

The structural model for this study is expressed as 
the following system of equations: 
FP = β₁ IK + β₂ RMK + β₃ SMA + β₄ MCS + ε1  (1) 
SMA = β₅ IK + β₆ RMK + ε₂    (2) 
MCS = β₇ IK + β₈ RMK + ε₃    (3) 

where FP = Firm Performance, IK = Innovation 
Knowledge, RMK = Risk Management Knowledge, 
SMA = Strategic Management Accounting, MCS = 
Management Control Systems, β₁ –β₈  = path 
coefficients, and ε₁ –ε₃  = error terms. The PLS-SEM 
algorithm estimates the parameter vector β by 
minimising residual variances of the endogenous 
latent variables through the following optimisation 
criterion: 
β̂ = argmin Σᵢ(yᵢ − Xᵢβ)²    (4) 

where yᵢ represents the endogenous latent variable 
scores, and Xᵢ represents the matrix of exogenous 
latent variable scores for observation i. Convergence 
is assessed at each iteration using the stop criterion δ 
< 10⁻ ⁵ , where δ denotes the maximum change in 
outer weights between successive iterations [41]. The 
indirect (mediation) effects are computed as products 
of the relevant path coefficients:  
IK → SMA → FP = β₅  × β₃ ;  
RMK → SMA → FP = β₆  × β₃ ;  
IK → MCS → FP = β₇  × β₄ ;  
RMK → MCS → FP = β₈  × β₄ . 

Outer model assessment included convergent 
validity (outer loading > 0.70, AVE > 0.50), 
composite reliability (CR > 0.70), Cronbach's alpha 
(CA > 0.70), and discriminant validity via Fornell-
Larcker criterion. Inner model assessment included 
R², Q², path coefficients, effect sizes, and model fit 
indices (APC, ARS, AARS, AVIF ≤ 5.0, Tenenhaus 
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GoF ≥ 0.36). Mediation analysis followed [42] and 
Zhao et al. [43] using the Sobel test, with the standard 
error of the indirect effect computed as: 
SE_ab = √(b²SE_a² + a²SE_b²)  (5) 
Where a and b are the path coefficients of the two 
segments of the mediated pathway, and SE_a and 
SE_b are their respective standard errors. Common 
method bias was addressed through the anonymous 
self-administered online format; Harman's single-
factor test indicated no single dominant factor. 

As all hypotheses were formulated with explicit 
directional predictions grounded in the Resource-
Based View, Knowledge-Based View, and 
Contingency Theory, one-tailed significance testing 
was applied as the primary criterion (α = 0.05, t > 
1.65), consistent with the directional nature of the 
hypothesised relationships [42]. Two-tailed p-values 
are additionally reported in the results tables for 
transparency and comparability with prior literature 
 
3.4 Ethics Statement 
This study was conducted in accordance with the 
ethical principles of Universitas Diponegoro and 
received institutional ethics clearance from the 
Research Ethics Committee of the Faculty of 
Psychology, Universitas Diponegoro (No: 
15/SERTIF/KEPPU/IV/2026). At the time of data 
collection (March 2025), anonymous online survey 
research of this nature was classified as minimal-risk 
and exempt from mandatory prior ethics review under 
applicable institutional guidelines. All core ethical 
safeguards were observed throughout: participation 
was entirely voluntary, no personally identifiable 
information was collected, full participant 
information was provided prior to data collection, and 
implied electronic consent was obtained through 
voluntary completion of the anonymous online 
questionnaire. The subsequent formal ethics clearance 
confirmed compliance with WHO 2011 standards and 
CIOMS 2016 Guidelines. 
 
 
4 Results 
 
4.1 Respondent Profile 
The final sample comprised 227 respondents. Female 
respondents were slightly predominant (54.19%). 
Most respondents were aged 25–35 years (73.57%). 
The majority were firm owners (62.10%). Most firms 
operated as CV legal entities (62.60%), had operated 
for 5–10 years (78.40%), and employed more than 40 
workers (43.20%). Annual turnover was 
predominantly Rp 2–15 billion (45.81%). The 
dominant sector was textiles, batik, fashion, and 

accessories (44.10%). Indirect exporters comprised 
74.40% of the sample. 
 
4.2 Measurement Model Assessment 
Table 2. presents the outer model results. All AVE 
values exceeded 0.50 (range: 0.728–0.831), 
confirming convergent validity. All constructs 
exceeded the 0.70 threshold for Cronbach's Alpha 
(range: 0.813–0.903) and Composite Reliability 
(range: 0.889–0.937). All item loadings exceeded 
0.70 (range: 0.839–0.926, all p < 0.001) 
 

Table 2. Second-order outer model results 
Construct AVE CR CA R² Q² 
FP 0.809 0.927 0.881 0.790 0.792 
IK 0.728 0.889 0.813 — — 
RMK 0.831 0.937 0.898 — — 
SMA 0.753 0.924 0.891 0.789 0.789 
MCS 0.774 0.932 0.903 0.758 0.759 

 
Note. FP=Firm Performance; IK=Innovation 

Knowledge; RMK=Risk Management Knowledge; 
SMA=Strategic Management Accounting; 
MCS=Management Control Systems. 

Source: created by the authors 
 

Discriminant validity was assessed using the 
Fornell-Larcker criterion (Table 3). For most 
construct pairs, the square root of AVE (diagonal 
values) exceeded the corresponding inter-construct 
correlations, confirming adequate discriminant 
validity for the majority of construct combinations. 
Three pairs exhibited borderline results: IK–RMK 
(0.854 vs. √AVE = 0.853), SMA–MCS (0.887 vs. 
√AVE = 0.868/0.880), and RMK–SMA (0.871 vs. 
√AVE = 0.831/0.868). To supplement the Fornell-
Larcker criterion, cross-loadings were examined for 
all 17 indicators (Table 4). All indicators loaded 
substantially higher on their intended construct than 
on any other construct, with differences ranging from 
0.202 to 0.829 across all indicator-construct pairs. The 
smallest difference was observed for indicator SI (IK 
construct: loading = 0.851, maximum cross-loading = 
0.649, difference = 0.202), and all remaining 
indicators showed differences exceeding 0.339. This 
consistent pattern of item-level discriminant validity 
provides supplementary evidence of construct 
distinctiveness. The borderline Fornell-Larcker 
results reflect the high theoretical relatedness between 
the constructs — IK and RMK both represent 
managerial knowledge dimensions within the same 
KM domain, while SMA and MCS are both 
institutionalised management systems operating 
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within the same organisational context — rather than 
indicating fundamental measurement inadequacy. 
Full collinearity VIF values for RMK (6.355), SMA 
(6.561), and MCS (5.682) exceeded the recommended 
threshold of 5.0, reflecting the high theoretical 
relatedness among these constructs. While this level 
of collinearity warrants cautious interpretation of the 
individual path coefficients, it does not constitute a 
critical methodological concern, as all VIF values 
remained below 10.0 — the threshold beyond which 
collinearity is generally considered to severely distort 
structural estimates [42]. The theoretical coherence 
and directional consistency of all path coefficients 
across the hypothesised relationships provide 
additional confidence in the interpretability of the 
structural model. These measurement limitations are 
fully acknowledged in the conclusions section. 
 

Table 3. Discriminant validity — Fornell-Larcker 
criterion 

 FP IK RMK SMA MCS 
FP (0.899) 0.823 0.858 0.821 0.800 
IK 0.823 (0.853) 0.854 0.823 0.835 
RMK 0.858 0.854 (0.912) 0.871 0.834 
SMA 0.821 0.823 0.871 (0.868) 0.887 
MCS 0.800 0.835 0.834 0.887 (0.880) 

 
Note. Diagonal values in parentheses are square 

roots of AVE. Borderline results acknowledged as a 
study limitation. 

Source: created by the authors 
 

Table 4. Combined Loading and Cross-Loadings 
Indicat

or 
Constru

ct 
FP IK RM

K 
SM

A 
MC

S 
Diff.

† 

Firm Performance (FP) Indicators 

KK FP 0.91

7 
0.17
4 

0.04
1 

-
0.12
9 

0.00
2 

0.74
3 

KE FP 0.90

3 
0.04
1 

0.07
4 

0.04
3 

-
0.06
3 

0.82
9 

KR FP 0.87

7 
-
0.22
4 

-
0.11
9 

0.09
1 

0.06
3 

0.65
3 

Innovation Knowledge (IK) Indicators 

EI IK -
0.01
9 

0.87

0 
-
0.15
2 

0.12
8 

0.19
3 

0.67
7 

SI IK -
0.09
2 

0.85

1 
0.64
9 

-
0.25
3 

-
0.03
2 

0.20
2 

Indicat

or 
Constru

ct 
FP IK RM

K 
SM

A 
MC

S 
Diff.

† 

KI IK 0.11
4 

0.83

9 
-
0.50
0 

0.12
4 

-
0.16
8 

0.33
9 

Risk Management Knowledge (RMK) Indicators 

IR RMK 0.02
5 

0.01
4 

0.92

6 
-
0.12
9 

0.11
4 

0.79
7 

ER RMK -
0.05
0 

0.01
9 

0.92

1 
-
0.20
1 

0.14
9 

0.72
0 

PR RMK 0.02
5 

-
0.03
5 

0.88

7 
0.34
4 

-
0.27
4 

0.54
3 

Strategic Management Accounting (SMA) Indicators 

BS SMA 0.03
7 

0.29
7 

-
0.19
6 

0.88

4 
-
0.22
6 

0.58
7 

PS SMA 0.08
1 

-
0.46
6 

0.07
1 

0.84

2 
-
0.36
1 

0.37
6 

AP SMA -
0.19
2 

0.34
5 

0.10
7 

0.88

3 
0.09
1 

0.53
8 

APL SMA 0.08
0 

-
0.20
2 

0.02
2 

0.86

1 
0.49
1 

0.37
0 

Management Control Systems (MCS) Indicators 

PK MCS 0.11
2 

-
0.02
7 

-
0.18
1 

0.20
0 

0.90

3 
0.70
3 

AK MCS -
0.16
2 

0.08
9 

0.03
3 

0.11
3 

0.89

5 
0.73
3 

PO MCS 0.02
5 

0.06
3 

0.17
6 

-
0.19
0 

0.85

2 
0.66
2 

APS MCS 0.02
6 

-
0.12
6 

-
0.01
8 

-
0.13
8 

0.86

9 

0.73
1 

 
Notes: Bold values indicate loadings of each indicator 
on its intended construct. Cross-loadings are oblique-
rotated (WarpPLS 8.0). Diff.† = difference between 
main loading and maximum absolute cross-loading; 
positive values confirm item-level discriminant 
validity. All 17 indicators load substantially higher on 
their intended construct than on any other construct, 
with differences ranging from 0.202 (SI) to 0.829 
(KE), confirming item-level discriminant validity. FP 
= Firm Performance; IK = Innovation Knowledge; 
RMK = Risk Management Knowledge; SMA = 
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Strategic Management Accounting; MCS = 
Management Control Systems. 

Source: created by the authors 
Indicator codes: FP indicators; KK (financial 

performance), KE (export performance), KR 
(reputational performance); IK indicators; EI 
(innovation exploration), SI (innovation speed), KI 
(innovation resources); RMK indicators; IR (risk 
identification), ER (risk evaluation), PR (risk 
prevention/control); SMA indicators; BS (strategic 
costing), PS (strategic planning), AP (competitive 
analysis), APL (customer profitability); MCS 
indicators; PK (financial control), AK (performance 
analysis), PO (operational control), APS (profitability 
analysis) 
 
4.3 Model Fit 
Model fit indices confirmed adequacy: APC (p < 
0.001), ARS (p < 0.001), AVIF = 4.637 (≤ 5.0), 
Tenenhaus GoF = 0.779 (≥ 0.36 strong fit), and all 
ratio indices = 1.000 (ideal). 
 
4.4 Direct Effects (H1–H8) 
All eight direct-effect hypotheses were supported, as 
presented in Table 5. As all hypotheses were 
formulated with explicit directional predictions, one-
tailed significance testing was applied as the primary 
criterion (α = 0.05). Innovation knowledge was 
positively and significantly associated with firm 
performance (H1: β = 0.250, p < 0.001), while risk 
management knowledge demonstrated a stronger 
direct association (H2: β = 0.433, p < 0.001), 
indicating that RMK exerts greater influence on firm 
performance than IK in this export-oriented SME 
context. Both strategic management accounting (H3: 
β = 0.113, p = 0.041) and management control 
systems (H4: β = 0.144, p = 0.014) were positively 
associated with firm performance. Regarding the 
antecedent effects of knowledge management on the 
mediating variables, IK was positively associated with 
both SMA (H5: β = 0.296, p < 0.001) and MCS (H6: 
β = 0.458, p < 0.001). RMK demonstrated the 
strongest path coefficient in the model in its 
association with SMA (H7: β = 0.620, p < 0.001) and 
a significant association with MCS (H8: β = 0.444, p 
< 0.001).  
 

Table 5. Direct effect results 
Hyp. Path Β p(1-t) p(2-t) Dec. 
H1 IK → FP 0.250 <0.001 <0.001 ✓ 
H2 RMK → FP 0.433 <0.001 <0.001 ✓ 
H3 SMA → FP 0.113 0.041 0.082 ✓† 
H4 MCS → FP 0.144 0.014 0.028 ✓ 

Hyp. Path Β p(1-t) p(2-t) Dec. 
H5 IK → SMA 0.296 <0.001 <0.001 ✓ 
H6 IK → MCS 0.458 <0.001 <0.001 ✓ 
H7 RMK → SMA 0.620 <0.001 <0.001 ✓ 
H8 RMK → MCS 0.444 <0.001 <0.001 ✓ 

 
Note. † H3 marginal under two-tailed testing; 

interpret with caution. 
Source: created by the authors 

4.5 Mediation Effects (H9–H12) 
Mediation hypotheses were tested using the Sobel test 
under a one-tailed significance criterion (α = 0.05, t > 
1.65), consistent with the directional nature of the 
hypothesised mediation pathways. As presented in 
Table  6, H9 (IK → SMA → FP) was not supported 
(indirect β = 0.021, t = 1.599, p = 0.056), indicating 
that SMA does not significantly transmit the 
association between IK and firm performance. H10 
(RMK → SMA → FP) was supported (indirect β = 
0.041, t = 1.708, p = 0.044), confirming partial 
mediation. H11 (IK → MCS → FP) was supported 
(indirect β = 0.031, t = 2.108, p = 0.018), and H12 
(RMK → MCS → FP) was similarly supported 
(indirect β = 0.030, t = 2.101, p = 0.018), both 
confirming partial mediation following Zhao et al. 
(2010). 
 

Table 6. Mediation results (Sobel test) 
Hyp. Path t p(1-t) Type Dec. 
H9 IK→SMA→FP 1.599 0.056 — ✗ 
H10 RMK→SMA→FP 1.708 0.044 Partial ✓† 
H11 IK→MCS→FP 2.108 0.018 Partial ✓ 
H12 RMK→MCS→FP 2.101 0.018 Partial ✓ 

Source: created by the authors 

 
Note. † H10 marginal two-tailed (p=0.088). 
Bootstrapped CIs are recommended for future 
replication. 

 

 
5 Discussion 
 
5.1 Direct Effects of KM on Firm 

Performance 
The confirmation of H1 is consistent with KBV 
propositions that the capacity to generate and apply 
innovative knowledge is associated with competitive 
advantage [5], [29]. The positive IK–FP association 
contrasts with [14], who found no direct effect in 
Rwandan SMEs, a difference potentially attributable 
to different contextual conditions and 
operationalisations of KM. H2 was confirmed with the 
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strongest path coefficient (β = 0.433), suggesting 
RMK is more strongly associated with firm 
performance than IK. This is consistent with RBV 
framing of RMK as a strategic resource [31], [32] and 
contrasts with [25], who found risk management not 
significant for Indonesian micro-enterprise 
sustainability.  
 
5.2 Direct Effects of SMA and MCS 
Both H3 and H4 were supported, though H3's 
marginal two-tailed significance warrants caution. 
The SMA–performance association is consistent with 
RBV arguments positioning SMA as an information 
capability enabling value-generating decisions [16] 
and with Contingency Theory's prediction that SMA's 
contribution is maximised when aligned with 
competitive strategy [19]. The MCS–performance 
association is consistent with prior Indonesian SME 
evidence [44], [45]. 
 
5.3 KM as Antecedent of SMA and MCS 
All four antecedent hypotheses were supported at p < 
0.001. The strongest path, RMK to SMA (β = 0.620), 
suggests that risk awareness is most strongly 
associated with strategic accounting adoption, 
consistent with [20], [38]. The stronger path from IK 
to MCS than to SMA is theoretically coherent with 
Contingency Theory's proposition that innovation-
oriented firms require control systems supporting 
decentralisation and experimentation [36], [35]. 
 
5.4 Asymmetric Mediation Pattern 
The most theoretically significant finding is the 
asymmetric mediation pattern. MCS consistently 
mediated both KM–performance pathways (H11 and 
H12 supported), while SMA mediated only the RMK–
performance pathway (H10 supported) and did not 
significantly mediate the IK–performance pathway 
(H9 not supported). 

The non-confirmation of H9 is interpretable 
through Contingency Theory: IK's exploratory, tacit, 
and qualitatively rich character creates a structural 
incompatibility with SMA's analytically oriented 

framework [16], [38]. The confirmation of H10 
suggests that when knowledge is risk-oriented and 
inherently quantifiable, SMA may function as an 
effective conduit [16], [38]. The confirmed mediation 
of MCS for both H11 and H12 is consistent with 
MCS's broader functional scope [18], [22]. This aligns 
with broader evidence that institutional mechanisms 
are important conduits for knowledge-to-performance 
translation [10]. These findings suggest a potential 
boundary condition extending the dual mediation 
literature [20], [21], [46]. 
6 Conclusions 
This study examined the associations between KM 
and firm performance among export-oriented 
manufacturing SMEs in Central Java, Indonesia, with 
SMA and MCS as dual mediating mechanisms. Both 
KM dimensions were positively associated with firm 
performance. The central finding is the asymmetric 
mediation pattern: MCS consistently mediated both 
KM–performance pathways while SMA operated 
selectively, suggesting a potential boundary 
condition: SMA's effectiveness may be contingent 
upon the quantifiability of the knowledge input. For 
SME practitioners and policymakers, knowledge 
investment should be complemented by the 
development of adaptive, interactive control systems. 
This study has several limitations. First, the cross-
sectional design limits causal inference, and all 
findings should be interpreted as associations 
consistent with the theoretical framework rather than 
causal relationships — a constraint common to 
survey-based management research. Second, the 
borderline discriminant validity results for the IK–
RMK and SMA–MCS construct pairs warrant 
cautious interpretation of the individual structural 
estimates. Third, the sample is restricted to Central 
Java Province, which limits the generalisability of the 
findings to broader Indonesian or ASEAN SME 
populations. Future research should employ 
longitudinal designs, objective firm performance data, 
and multi-provincial or cross-country samples to 
further validate the asymmetric mediation pattern 
identified in this study. 
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